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ABSTRACT 
Habitat Manipulat ion for the Reestablishment of the Utah 
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by 
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vii 
Utah prairie dogs were transplanted onto the site of a former 
colony located on Jones Bench in the northwestern corner of Capitol 
Reef National Park. Shrubs on Jones Bench were significantly taller 
than those found on active colonies of Ut ah prairie dogs located 
nearby on the Awapa Plateau. Therefore, the Jones Bench site 
offered an opportunity to test the hypothesis that shrub height is 
a major inhibitory factor on occupation of sites by prairie dogs. 
Four sites of 5 ha each were delimited on Jones Bench prior to the 
transplanting o~ animals. Vegetation treatments were carried out 
on three of the sites and the fourth was used as a nonmanipulated 
control . Mechanical treatments by rotobeating and railing were 
accomp l ished i n late August, 1978. A herbicidal treatment (2,4-D) 
was done on the third site in the spring of 1979. Shrub height and 
percent cover were significantly reduced on all three treatment 
sites. 
viii 
Post-treatment effects on the vegetation during the first year 
showed that the greatest percent moisture in herbage was found on the 
railed site, followed by the herbicide, rotobeaten, and control 
sites. Herbage production was approximately three times greater on the 
rotobeaten and railed sites than on the control and herbicide sites. 
Measurements of the visual obstructions of prairie dogs showed that 
the rotobeaten site had the greatest visibility followed by the 
railed, herbicide, and control sites. 
Prior to release of prairie dogs on the study area, 200 
artificial burrows arranged in a matrix, were dug with an engine-
powered post-hole auger on each site. In late June and early July, 
1979, 200 Utah prairie dogs were live-trapped near Loa, Utah. A total 
of 50 immature males, immature females, mature males, and mature 
females were released on each site. The animal's fur was dyed with 
a specific mark representing their respectiv e transplant site before 
their release. The transplanted animals were monitored daily for 
23 consecutive days following the release of the first animals and 
biweekly thereafter throughout the summer and early fall. Significant 
differences were found in the number of animals reestablished on each 
site except between the herbicide treatment and control site. The 
majority of all animals transplanted moved onto the rotobeaten site; 
the railed, herbicide, and control sites were selected in decreasing 
order. Results indicated that when transplanting animals onto sites 
of former colonies, particularly sites that are overgrown with shrubs, 
the chances of a successful transplant could be increased by first 
reducing shrub height and density. Proof of reestablishment 
ix 
at the Jones Bench site will be evident if reproduction is observed 
in the spring of 1980 . 
(68 pages) 
INTRODUCTION AND OBJECTIVES 
Introduction 
The Utah prairie dog (Cynomys parvidens), a rodent weighing 
approximately 0.9 kg and measuring 35-42 em from nose to tail tip, 
is endemic only to Utah and is presently found in six counties in the 
south-central part of the state (Elmore and Workman 1976). Since 
1920 the area occupied by the Utah prairie dog has declined by an 
estimated 87 percent and their numbers have declined from an 
estimated 95,000 (in 1920) to an actual count of 3,429 in 1976 
{Collier and Spillett 1973). As a result of this decline, the Utah 
prairie dog was classified as an endangered species in 1968, delisted 
in 1972, and subsequently reinstated in 1973, where it remains at the 
present time (Bureau of Sport Fisheries and Wildlife 1968, 1972, 
1973). 
Possible reasons for the decline in population and the reduction 
in range of the Utah prairie dog, as listed by Collier and Spillett 
(1972), are: poisoning, disease, drought, shooting, predation, and 
habitat changes. Poisoning is thought to be the most importan t factor 
that has i nfluenced the distribution and abundance of the Utah 
prai rie dog in the past 45 years. Toxicants have been used to 
eliminate the species from approximately 8,000 hectares (Collier ·and 
Spillett 1972) . Population reductions corresponding to periods of 
intensive poisoning have occurred in 1933, 1950, and 1960 (Collier 
and Spillett 1973). However, federal agencies have not used toxicants 
to control Utah prairie dogs since 1963. Because of the species 
endangered classification, toxicants can no longer be used as a 
control method. 
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Disease has been the reported cause of the elimination of 
colonies of Gunnison's prairie dog (f. gunnisonii) in Colorado 
~echlietner 1968). Fisher, Simmons, and Vincent (1969) reported that 
disease has been a major factor causing the decline of the Utah 
prairie dog. However, according to Collier and Spillett (1973), 
evidence of disease was found in only two of the five major 
localities where the Utah prairie dog presently exists. Even in 
these two areas disease apparently did not cause permanent reductions. 
According to people living near three localities formerly occupied by 
prairie dogs, disease was important in only one of the areas of 
prairie dog concentration (Collier and Spillett 1972). 
Weather, especial l y dr ought, has been postulated as a factor 
influencing the distribution of the Utah prairie dog, and a more 
probable cause in the elimination of colonies (Collier and Spillett 
1972, 1975). A drought appeared to lead to the elimination of a large 
prairie dog colony near Tropic, Utah, in the mid-1960's. Collier 
(1974) reported that during the summer of 1972 a drought caused a 
drastic decline in the population of Utah prairie dogs on the Awapa 
Plateau. 
Shooting has resulted in the elimination of small concentrations 
of Utah prairie dogs (Coller and Spillett 1972) but does not appear 
to have been a significant influence on the overall populations 
(Collier and Spillett 1975). 
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Badgers (Taxidea taxus) probably exert the most predatory 
pressure on the Utah prairie dogs (Collier 1974). Collier and 
Spillett (1974) reported the elimination of three prairie dog towns 
due to badger predation. Prairie dogs are especially vulnerable 
because badgers are not greatly hindered by the visual and auditory 
defenses of prairie dogs as are avian and other nonburrowing predators. 
These researchers believe, however, that badgers do not generally 
constitute a threat to the species. Other predators known to 
frequent colonies of Utah prairie dogs are: marsh hawks (Circus 
cyaneus), golden eagles (Aquila chrysaetos), bald eagles (Haliaeetus 
leucocephalus), coyo t es (Canis latrans), and prairie fal cons (Falco 
mexicanus) (Collier 1974, Wright-Smith 1978). Collier (1974) 
concluded that predation is not a controlling influence on the 
population density of the Utah prairie dog. Evidence concerning 
other species of prairie dogs corr oborates this idea (King 1955, 
Koford 1958, Tileston and Lechlietner 1966). 
Prairie dogs of all species are restricted to habitats of 
relatively open plant communi ties wi th short s tature vegetation 
(Allan and Osborn 1949, Koford 1958, Fitzgerald and Lechlietner 
1974, Collier 1974, Crocker-Bedford and Spillett 1977). According 
to Collier (1974) the Utah prairie dog prefers areas where the 
vegetal cover is shorter than 31 em. Apparen tly prairie dogs are 
dependent upon the visual surveillance of t heir environment to guard 
against predators and for intraspecific interactions (Fi tzgerald 
and Lechlietner 1974) . Prairie dogs have extended their range into 
areas where the tall, dense native vege tation has been reduced by 
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domestic animals and agriculture (Schaffner 1929, Osborn 1942). 
The converse of this has also been known to occur. A colony of 
prairie dogs was eliminated when tall, dense vegetation encroached 
a site after grazing was stopped (Alan and Osborn 1949). The recent 
elimination of the Utah prairie dog in the Escalante Desert was at 
least in part attributed to an invasion of woody species (Collier 
and Spillett 1973). 
A general decrease in grasses and an increase in brushy species 
has been observed in Utah since settlement in the mid-1800's 
(Pickford 1932, Cottam and Evans 1945, Blaisdell 1953, Ellison 1960, 
Tueller and Blackburn 1974). Furthermore, the major foods of prairie 
dogs (herbaceous species) tend to decline in association with highly 
competitive, xerophytic shrubs such as big sagebrush (Artemisia 
tridentata), rabbitbrush (Chrysothamnus spp.), and various other 
shrubs (Ellison 1960, Collier and Spillett 1973, Tueller and Black-
burn 1974). This is a result of grazing practices and fire 
suppression (Pickford 1932, Smith 1949). It should be noted that 
vege tational changes could have occurred on sites of both occupied 
and unoccupied colonies. Therefore, although the vege tation on 
colonies that were eliminated by poisons, disease, predation, shooting, 
or drought was conducive to prairie dog existence at the time of 
extirpation, it is possible that vegetational changes have taken 
pl~ce such that the site is no longer s uitable for t he reestablishment 
of the colony. Of the six factors affecting populations of Utah 
prairie dogs, two (poisoning and shooting) are prohibited because 
of the species' endangered class ification . Man has little or no 
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influence upon three (predation, drought, and disease). Only one 
of the factors (habitat change) is readily amenable to managerial 
control. 
The Utah Division of Wildlife Resources (UDWR) wishes to assure 
the continued existence of the Utah prairie dog by expanding its 
present range through the establishment (restoration) of 50 self-
sustaining colonies on public lands within former habitat boundaries 
(UDWR 1979). To accomplish this goal, the UDWR has, over t he past 
several years, attempted to transplant prairie dogs onto sites of 
former colonies. Success of such efforts has been quite limited. 
Elmore and l,.Jorkman (1976, p. 21) stated: "In r.early all historic 
dogtowns, with a few exceptions, sagebrush height and density is 
the restricting factor for any further reintroduction of the animals" . 
It appears that the chances of establishing active self-perpetuating 
colonies on such sites could be greatly increased if shrub height 
or density were reduced. 
The staff of Capitol Reef National Park (CRNP) concur with the 
concept of assuring the future of the Ut ah prairie dog. Inasmuch as 
some evidence existed that these animals once occurred on lands now 
within the Park, the staff wished this to be verified and to explore 
possibilities of their restoration onto former town sites . During 
the field survey I also looked for loca tions that would satisfy 
cri teria needed to test the objec tives and hypotheses related to my 
research. 
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Objectives and Hypotheses 
Objective 1. To determine if there is a significant difference 
in prairie dog occupation on sites of former colonies overgrown with 
tall shrubs where vegetation treatments have been executed compared 
to untreated sites. 
Null Hypothesis I. There is no significant difference in Utah 
prairie dog reoccupation of former town sites overgrown with tall 
shrubs where the shrubs are left untreated vs. shrub controlled 
areas. 
Objective 2. Assuming that there is a significant difference in 
prairie dog occupation of shrub control areas vs. untreated areas 
(Objective 1), to determine which vegetation treatment is most 
effective for the reestablishment of a colony of Utah prairie dogs 
on sites of former colonies which are overgrown with tall shrubs. 
Null Hypothesis II: There is no significant difference between 
shrub control treatments in terms of prairie dog habitat selection. 
DESCRIPTION OF THE STUDY SITE 
The study site was located on Jones Bench in t he extreme north-
western corner of Capitol Reef National Park in south-central Utah, 
approximately 20 km northeast of Loa. Jones Bench is bounded on 
the west by Thousand Lake Mountain, and on the north, south, and 
east by low elevation desert typical of much of southern Utah. Thus 
it is an isolated island of suitable habitat. The elevation is 
2 ,195 m. The landscape is formed by low rolling hills and small, 
n<ar ly level mesas. 
Vegetation on the site was dominated by big sagebrush, which 
ccmprised 19.8 percent of the ground cover. Another shrub, four-
wing saltbush (Atriplex canescens), was also found on the site, 
but only in small numbers. Second to big sagebrush, blue grama 
(Bouteloua gracilis) was the most important in terms of percent 
cover, followed by goosefoot (Chenopodium leptophyllum) with 0.4 
percent cover. Other species present in trace amounts included: 
tansy mustard (Descurainia pinnata), stickweed (Lappula occidentalis), 
se<rlet globemallow (Sphaeralcia coccinea), prickly pear (Opuntia 
sp?.) , sand dropseed (Sporobolus cryptandrus), galleta (Hilaria 
janesii), Indian ricegrass (Oryzopsis hymenoides), and Gilia spp. 
Th' study site was surrounded by an open forest dominated by Utah 
ju1iper (Juniperus osteosoe rma). 
Jones Bench lies within a 25-31 em precipitation belt. Using 
cl.matological data from Loa and Capitol Reef National Park 
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headquarters, an estimate of the mean frost free period is 120 days 
from May 25 to September 22.l/ 
The soils belong to the Typic Haplorolls association. They 
are deep, neutral to moderately alkaline (Wilson et al . 1975). The 
surface layers are brown and grayish-brown gravelly loam and silty 
clay loams. The subsoils are brown coarse-loamy, fine-loamy, fine-
silty, and loamy- skeletal. They are well drained, but permeability 
is slow to moderate. Small areas (tenth ha or less) containing surface 
deposits of volcanic rock are located throughout the area. 
Evidence was found indicating that at one time farming was 
carried out on at least part of Jones Bench. The farming must have 
taken place many years before Park status. The present vegetation 
gives no clues as to exactly what area.s were plowed or otherwise 
disturbed by farming activity. Hore recently, uranium mining and 
exploration have left many small "test holes" scattered over the bench. 
With one exception, these holes are less than 1 m deep and the 
r esulting mounds are less than 1m in height. The exception is an 
area measuring approximately 20 x 30 m where a large hole was dug. 
The resulting mound of earth is approximately 3 m in height. 
l 1cerard Hoddenbach, park biologist, Capitol Reef National 
Park, personal interview, March 21, 1979. 
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METHODS 
One purpose of this study was to increase the chances of 
successfully transplanting colonies of Utah prairie dogs onto sites 
of former colonies. Two methods were used to locate the site of 
former colonies. First, areas of suitable habitat located within 
the historical range were searched on foot for signs of prairie 
dog activity. Secondly, long-time residents living in the areas 
known to be within the historical range of the species were inter-
v iewed. Through this method a site was located on Jones Bench in 
the northwest corner of Capitol Reef National Park (Figure 1).1/ 
It is believed that this colony was poisoned by local ranchers and 
government agencies approximately 35 years ago, prior to National 
Park status. 
Five sites, each consisting of five hectares, were delimited on 
Jones Bench (Figure 1). This size was believed to be adequate to 
effect reestablishment. Forty-six percent of all the known colonies 
of Utah prairie dogs described by Collier (1974) existed on five 
hectares or less. 
Vegetation Measurements 
Vegetation measurements were taken on 10 active colonies of 
Utah prairie dogs located on the Awapa Plateau, and also before and 
l/Garn Jeffery, Rancher, Fremont, Utah, personal interview, 
: uly 14, 1978. 
JONES BENCH 
One Kilometer 
SEVIER COUNTY 
lo/AYNE COUNTY 
*The fire treatment was dropped 
from the original experimental 
design and the control site was 
shif ted to the fire site to 
consolidate the transplant si t es. 
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Transplant Sites 
A Fire si te* 
B Herbicide site 
C Control site* 
D Railed site 
E Rotobeaten site 
EMERY COUNTY 
CAPITOL REEF 
NATIONAL PARK 
Ten Kilometers 
Fi gure 1. Map of the northern portion of Capitol Reef National Park 
and enlargement of Jones Bench sh01<i ng the locations of 
the transplant sites . 
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after the vegetation treatments on Jones Bench. To determine 
differences in vegetation characteristics between occupied and 
unoccupied habitat. Cover and height were judged to be the most 
likely aspects of vegetation that would affect prairie dog use. 
According to Collier (1974), presence or absence of specific taxa is 
less important than the relative proportion of life-forms (forbs, 
grasses, and shrubs) in the community. 
The method of vegetational analysis used was that described by 
Poulton and Tisdale (1961), modified only to the extent of using 
metric rather than U.S. standard measurements. This method, developed 
for the classification of sagebrush-grass rangeland in Oregon and 
Idaho, was found to be sufficiently intensive to make the desired 
comparisons; yet it was economical of time. It consisted of 
establishing one macroplot (15 x 30 m) in the center of each trans-
plant site or active colony. The sites on Jones Bench were 
sufficiently homogeneous that only one macroplot was required to 
get vegetational data representative of the site. A list of all 
readily identified species was prepared for each macroplot. Samples 
of those species not readily identified were collected, and a 
number assigned each; this allowed for positive identification at 
a later date. Within the macroplot, four belt-transects were located 
in a restricted-random fashion (Figure 2). Fifteen 1.0 m2 plots and 
fifteen 20 x 50 em plots were located along each transect. 
To determine the shrub cover, the canopy intercept of shrub 
species was measured along each transect line marking the reference 
s ide of the belt. Shrub density and percent frequency were estimated 
by counting the number of plants of each species located within each 
12 
Figure 2. The macroplot and its subsampling design. 
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square meter plot. The pe rcent frequency of forbs and grass species 
was determined by using the 20 x SO em plo ts, as well as percent bare 
ground, litter, and rock cover. To minimize year-to-year fluctuations 
due to climatic variation or grazing, basal area cover of the 
herbaceous species was used rather than foliage cover . The mean 
percent cover for each species was then determined for each macroplot. 
The mean maximum shrub height for each species was dete rmined by 
measuring the tallest specimen in each square meter plot. Mean 
maximum grass and forb heights were likewise determined by measuring 
the tallest individual of each species in the 20 x SO em plots, then 
averaging for each species. 
The effects of the vegetation treatments were determined by 
calculating the percent change in cover, density , and height for 
each species by means of post treatment remeasurements on the same 
macro- and subsample-plot. 
Vegetation Treatments 
The four vegetation treatments used were: rotobeating, 
railing , herbicide (2,4-D), and fire. The rotobeating treatment was 
accomplished by using a Massey-Ferguson Rotary Cutter (MF 58). The 
blades were set at 10 em above ground level in order to reduce all 
vegeta tion to that height. Railing was accomplished by bolting fou r 
med ium gauge railroad rails together . This resulted in a 3.75 m 
long set weighing 71 . 4 kg . per meter, which is comparable to one 
heavy gauge rail. The rail was dragged behind a tractor at slow speed 
(app roximately 4 kl/hour). The entire site was dragged twice in 
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opposing directions. Both the railing and the .rotobeating treatments 
were carried out in late August 1978. 
The fire treatment was attempted in late August of 1978. 
Several days before the planned burn a fire-line, approximately three 
meters wide, was constructed around the perimeter of the site. 
On the day scheduled for the burn crews from the Utah State Divis i on 
of Forestry and Fire Control were present to assist . with the burn . 
Climatic conditions for having a controlled burn were good. Attempts 
were made to start the fire with both propane and kerosene burners, 
and fussees . Individual brush plants burned readily once they were 
ignited but the fire would not carry from plant to plant. Other 
attempts to light the fire were made during several hours in the 
morning and early afternoon with the same results. It was decided 
that there was insufficient ground cover to carry a fire, and the 
fire treatment was dropped from the research plan. After this the 
control site was shifted to the site of the proposed fire treatment 
to consolidate the experimental design (Figure 1). 
The herbicide treatment was completed in late May , 1979. The 
herbicide (2,4-D) was applied at the rate of 2.22 kg active ingredient 
per hectare with water (123 1/ha) as a carrier . It was applied by a 
ground sprayer. 
Production and Percent Moisture Measurements 
Herbage production was measured on all transplant sites during 
August, 1979. A double-sampling scheme, utilizing a 0.89 m2 circular 
plot, was used to attain the measurements. The plot was randomly 
placed 60 times on each site. Estimates of herbage production were 
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nade on all 60 plots and the herbage was clipped and weighed on 
•ver y fourth plot. The clipped herbage was air dried and reweighed 
t o provide an es timate of percen t moisture and a means to converting 
t o dry weight production . 
Visual Obstruction Measurements 
Measurements of the visual obstructions to prairie dogs were 
caken on each transplant site and the site of an active colony of 
J tah prairie dogs on the Awapa Plateau. I used a modified version 
>f the technique described by Jones (1968) to measure cover used by 
>rairie grouse . The method consists of a cover board measuring 
}5 x 65 em, with 50 black and 50 white squares each 6 . 5 x 6.5 em, 
1rranged in a checkerboard fashion. Thirty readings were taken on 
•ach site, by randomly placing the board on the site in one of eight 
randomly chosen compass directions. Observations were taken from 
1 height of 30 em, 20 m from the board. Each site had a maximal 
'ount of 3,000 squares visible to the investigator. The ratio of 
1ctual number of squares counted to the total possible gave a relative 
>ercent visibility for each site. 
Distribution and abundance of the Utah prairie dog does not 
;eem to be limited by soil texture (Elmore and Wo rkman 1976). The 
nost important soil characteristic is apparently depth to bedrock 
>r hardpan. Measurements of soil depth to an impeding layer up to 
_ m were taken on each treatment site. Addi tionally, soil t exture 
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and color were determined from a soil sample taken from the surface 
horizon of each site. 
Slope and Aspect 
The degree of slope was estimated to the nearest 5 degrees for 
each si t e using a hand-held clinometer. The aspect to the nearest 
1/8 compass interval (keyed on cardinal directions) was also recorded 
for each site . Sites with varied aspect and slope were so recorded . 
Transplanting Procedure 
Prior to the actual transplanting, artificial burrows were dug 
on all sites with an engine- powered post-hole auger. Approximately 
200 holes arranged in a matrix were dug on each transplant site. 
The holes were dug at an angle and were approximately 9 em in 
diame ter and 60 to 90 em deep. Torres (1973) reported that only when 
artificial burrows were dug at angles of 10 to 40 degrees were t hey 
successful in reestablishing populations of black-tailed prairie 
dogs (~. ludovicianus) in Colorado. Burrows not only provide the 
animals with protection from predators, but are also necessary for 
~dequate thermoregulation by the animals.l/ 
A total of 200 prairie dogs (50 per site) were transplanted 
oetween June 16 and July 4, 1979. The animals were trapped from five 
~olonies located near Loa, Utah. Tomaha«k live traps of the size 
11 David F. Balph, Professor, Department of Wildlife Science, 
J tah State University, personal interview, Harch 14, 1978. 
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specified for small mammals were employed. Peanut butter and whole 
oat s were used as bait. No animals were kept in traps longer than 
18 hours. 
The animals captured each day were segregated into four groups 
dependin g on age and sex: mature males, immature males, mature 
females, and immature females. These groups were then subdivided into 
four mixed groups, one for each transplant site. By the end of the 
trapping period 20 immature females, 13 immature males, 6 mature 
males, and 11 mature females had been released on each transplant 
site. 
One wature~~le, one mature female, and two iw~ture animals were 
placed in three separate cages on each site. This was done to 
determine if temporarily holding ~hem on the site would more likely 
assure their permanent location there in contrast to just releasing 
them on each treatment site. The cages were construct ed of 2.5 x 5 em 
hardware cloth and measured 46 em high, 77 em wide, and 122 em long. 
Centrally located in the bottom of each cage was a 30 x 30 em hole 
which was placed over an artificial burrow . Caged animals had free 
access to water and were fed whole oa t s and fresh alfalfa daily. 
All other animals were individually released into artificial burrows 
located on high elevation areas of their respective transplant sites. 
Monitorin g of Transplanted Animals 
Prior to their release, all of the animals except those 
r • leased on the control site were marked with L'oreal Preference 
r =ddish-black hair dye. Animals released on the treatments were 
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marked with a specific pattern that represented their respective 
transplant site. Permanent dye was used so the animals would retain 
the markings until the fall molt. assumed that these markings would 
make it possible to determine if the animals were leaving one trans-
plant site in favor of another. 
Radio-collars were also attached to one mature male and one mature 
female on each transplant site. I anticipated that the radio-collars 
would allow for exact monitoring of the movements of these animals and 
provide some estimate of behavior that would be representative of 
t hat for all transplanted animals immediately after release. 
All sites were monitored daily for animal activity during 23 
consecutive days following the release of the first animals. Obser-
vations were made from elevated locations around the perimeter of 
tie transplant sites. The observer approached close enough to alert 
be animals causing them to stand erect--thus making them more visible. 
Care was exercised not to come so close that they became alarmed and 
w•nt below ground. Monitoring consisted of counting animals during 
a 10-minute time period on each transplant site during the morning. 
Prairie dogs follow a bimodal aboveground activity pattern. The early 
m>rning period usually has the greatest activity· (Wright-Smith 1978). 
Biweekly monitoring began after 23 days of daily monitoring. 
T1is involved taking the same counts but on two consecutive days 
e7ery other week throughout the summer and early fall. The highest 
c>unt obtained for each transplant site during the two-day period 
w1s used in a randomized block design for evaluating the relative 
p:eference of the individual transplant sites. The blocks were time 
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so the variance due to time was eliminated from the evaluation. 
Through this method it was possible to determine if significant 
differences occurred between the transplant sites. When significant 
differences did occur, multiple comparisons were made using Fisher's 
L.S.D. test (Ott 1977). By using this procedure it was possible to 
determine which transplant sites differed from others . 
RESULTS 
Vegetation Measurements from Active Colonies 
Vegetation measurenents were taken on sites of 10 active 
colonies located on the Awapa Plateau. These measurements were 
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used to aid in the location of suitable transplant sites. A complete 
list of the plant species that were found on active colonies can be 
found in Appendix Table 10. Percent cover and height of plant life-
forms were considered more important than the precise species 
composition because prairie dogs are opportunists ready to eat any 
available forage that has acceptable nutritional value (Koford 1958, 
Collier 1974, Crocker-Bedford 1976). Therefore, the plant species 
were grouped according to their life-form (Table 1). Pre-treatment 
mrub height on Jones Bench is the only vegetation measurement taken 
mat showed a significant difference (at the 0.01 confidence level) 
from that of the shrub height of active colonies. This strengthens 
t1e assumption that the pre-treatment vegetation height on Jones 
B'nch was too tall to successfully transplant prairie dogs onto the 
sl te. 
Vegetation Treatments 
The different treatments had greatly varied effects upon the 
~getation. Comparisons of the effects of each treatment were based 
01 the percent changes in pre- and post-treatment vegetation. 
P'rcentages for the most common plant species, big sagebrush 
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Table 1. Plant life-form data taken from active colonies of Utah 
prairie dogs on the Awapa Plateau and the site of a former 
colony on Jones Bench, Capitol Reef National Park (CRNP). 
Low-Elevation Mid-Elevation High-Elevation Jones 
Colonies Colonies Colonies Bench 
(2542-2579 m) (2591-2664 m) (2688-2840 m) Before 
Treatment 
(2195 m) 
Sample Size 3b 4 3 5 
% Shrub Cover 17 . 1 13.8 13.7 22 .5 
Shrub Heighta 27.3 23.8 22.9 50.3** 
% Grass Cover 1.5 3.7 3.6 
Grass Heighta 16.8 12.5 9.7 
% Forb Cover 2.6 1.8 4 .8 
Forb Heighta 10.5 9.9 7.7 
% Bare Ground 50.8 59.7 57.7 
% Litter 14.8 13.7 14.0 
% Rock 13.3 6.9 6.3 
** Significant at the 0.01 level. 
a Mean maximum height in em. 
b Data are the average of the indicated number of macroplo ts. 
3.1 
9.9 
3.1 
10.8 
54.9 
13.7 
4.9 
(Artemisia tridentata) and blue grama (Bouteloua gracilis), are 
listed in Table 2. Percent cover of sagebrush is the only measurement 
that was greatly reduced by all treatments. Shrub height was 
reduced by the railing and rotobeating treatments, but was not 
greatly reduced on the herbicide treatment because skeletons of the 
dead plants remained intact. Cover and height of the blue grama 
increased on all treatment sites but decreased on the control site. 
Unexpectedly the rotobeaten site had a decrease in frequency and 
density of blue grama after the treatment. However, both the railed 
and control sites showed an increase in the frequency and density 
of blue grama. 
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Table 2. Effects of vegetation treatments on big sagebrush and blue 
grama, listed as percent of pre-treatment measurements . 
TransElant Sites 
Plant Species Measurement Rotobeating Railing Herbicide Control 
Artemisia % Frequency 103 
tridentata Densitya 111 
Percent Cover 9** 
Height in cmb 30** 
Bouteloua % Frequency 79* 
* 
** 
a 
b 
c 
gracilis Densityc 95 
Percent Cover 159** 
Height in cmb 123 
Significant at the 0.05 level. 
Significant at the 0.01 level. 
Plants per square meter. 
Mean maximum height. 
Plants per 20 x 50 em . 
139 34** 95 
163 62 194 
12** 24* 88 
35** 89* 91 
183 38 121 
220 36 1 76 
107 58 116 
147 88 126 
Pre- and post-treatment vegetation measurements, as well as the 
percent o f the pre-treatment measurements found in the pos t-treatment 
measurements of the most common species of shrubs and grasses on all 
sites are listed in Tables 3 to 6. The pre- and post-treatment 
vegetation measurements for all species are listed in Appendix Table 
11. 
The post-treatment height of big sagebrush on the rotobeating 
site was 30 percent of the pre-treatment height. Cover of the post-
treatment big sagebrush was only 9 percent of the pre-treatment 
measurement . However, plant density and frequency increased slightly; 
post-treatment measurements were 111 percent and 103 percent, 
respectively, of the pre-treatment measurements. These increases are 
due largely to a high number of seedlings that were present during 
the post-treatment sampling . It is unlikely that many of these 
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Table 3. Vegetation measurements of the main shrub and grass species 
on the rotobeating site, Jones Bench, CRNP. 
Plant Species 
Artemisia 
tridentata 
Bouteloua 
gracilis 
Heasurement 
% Frequency 
Densitya 
Percent Cover 
Height in cmb 
% Frequency 
DensityC 
Percent Cover 
Height in cmb 
Percent Bare Ground 
Percent Litter 
Percent Rock 
August 1978 
Pre-treatment 
61.7 
1.3 
19.2 
48.4 
78.3 
1.3 
6.5 
7.2 
50.6 
14.3 
8.7 
* Significant at the 0.05 level. 
** Significant at the 0.01 level. 
a Plants per square m. 
b Mean ma~imum height. 
c Plants per 20 x 50 em. 
June 1979 
Post-treatment 
63.3 
1.4 
1.8 
14.3 
61.7 
1.2 
10.3 
8.8 
40.0 
37.3 
8.0 
Percent of 
Pre-treat-
ment Mea-
surements 
103 
111 
9** 
30** 
79* 
95 
159** 
123 
79 
261** 
91 
seedlings will survive. Frequency of blue grama was reduced by 79 
percent and density to 95 percent of the pre-treatment vegetation, 
but percent cover and plant height were 159 and 123 percent. The 
amount of bare ground decreased to 79 percent, and rock to 91 
percent of the pre-treatment measurements. This was due to the large 
increase in litter (261 percent) caused by the shredding of plants by 
the rotobeater. 
Table 4 shows that the railing treatment also greatly reduced 
the cover and height of big sagebrush. Post-treatment measurements 
•ere only 12 percent and 35 percent, respectively, of pre-treatment 
conditions. However, frequency and density of big sagebrush were 
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Table 4. Vegetation measurements of the main shrub and grass species 
on the rail i ng site, Jones Bench, CRNP. 
August 19 78 June 1979 
Percent of 
Pre-treat-
ment Mea-
Plant Species Measurement Pre-treatment Post-treatment surements 
Artemisia % Frequency 55.0 
tridentata Densitya L3 
Percent Cover 17.9 
Height in cmb 58.7 
Bouteloua % Frequency 10.0 
gracilis DensityC 0.1 
Percent Cover 0.5 
Height in cmb 4.8 
Percent Bare Ground 57.5 
Percent Litter 16.0 
Percent Rock 2.5 
** Significant at the 0.01 
Plants per square m. 
Mean maximum height. 
Plants per 20 x 50 em. 
level. 
a 
b 
c 
76.7 
2.1 
2.2 
20.4 
18.3 
0.2 
0.6 
7.1 
71.3 
22.0 
3. 4 
increased by 39 percent and 63 pe r cent over the pre-treatment 
139 
163 
12** 
35** 
183 
220 
107 
147 
124** 
137 
136 
estimates, which is consistent with effects of the rotobeating. The 
railing treatment increased blue grama in all measured values; 
increases in bareground (24 percent), litter (37 percent), and rock 
(36 percent) were observed. 
Post-treatment frequency of big sagebrush on the herbicide 
site was only 34 percent and cover 24 percent of the pre-treatment 
vegetation (Table 5). This is the only treatment that greatly reduced 
freq uency of big sagebrush. Post-treatment plant density was only 
62 percent of the pre-treatment density. Height of the pos t-treatment 
vegetation (89 percent of the pre-treatment vegeta tion ) did not change 
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Table 5. Vegetation measurements of the main shrub and grass species 
on the herbicide treatment, Jones Bench, CRNP. 
August 1978 June 1979 
Percent of 
Pre-treat-
ment Mea-
Plant Species Measurement Pre-treatment Post-treatment surements 
Artemisia % Frequency 78.3 
triden t ata Densitya 1.5 
Percent Cover 17.7 
Height in cmb 46.1 
Bouteloua % Frequency 21.7 
gracilis Densityc 0.3 
Percent Cover 1.3 
Height in cmb 12.7 
Percent Bare Ground 57.1 
Percent Litter 11.3 
Percent Rock 3.9 
* Significant at the 0.05 level. 
** Significant at the 0.01 level. 
a Plants per square m. 
b Mean maximum height. 
c Plants per 20 x 50 em. 
26.6 34** 
0.9 62 
4.2 24* 
41.1 89** 
8.3 38 
0.1 36 
1.0 58 
11.2 88 
60.0 105 
15.6 138 
3.7 95 
appreciably because height measurements were taken on dead plants 
as well as live plants. Surprisingly, a large percentage of the 
blue grama on the herbicide site was killed. Post-treatment blue 
grama frequency was 38 percent and density 36 percent of the pre-
treatment vegetation. Percent cover was reduced to 58 percent and 
height to 88 percent of the pre-treatment estimates. Percent cover 
of bare ground and rock remained essentially the same after the 
treatment. The percent cover of litter on the post-treatment 
increased by 34 percent because of leaf fall following death of big 
sagebrush plants. 
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Frequency, cover, and height of big sagebrush on the control site 
changed little from the 1978 to the 1979 sampling (Table 6). One 
noticeable difference in the vegetation, however, was that the plant 
density in 1979 was 194 percent of the 1978 count. A large number of 
very small seedlings appeared in 1979. All measurements taken for 
blue grama, except cover, also increased in 1979. These findings 
are attributed to the above-normal precipitation that occurred during 
the 1978-1979 water year (U .S. Dept . Comm. 1978, 1979). Precipitation 
could also have been partially responsible for the increases found on 
the treatment sites. Because of the close proximity of all sites, 
environmental factors affecting the control site would also have 
influenced the treatment sites . The 1979 measurements for percent 
cover of bare ground , litter, and rock on the control site showed 
decreases in rock and litter cover and a slight increase in percent 
cover of bare ground. 
Produc tion and Percent Moisture Measurements 
Visually there appeared to be large diffe rences between the control 
and treatment sites in both herbage production and "greenness" (which 
was assumed to reflect greater moisture content); measurements 
verified this (Table 7). Herbage moisture content on the control 
site was 14-19 percentage points lower than that on the treatment 
sites. There '"ere also lar ge differences in herbage production. On 
a green basis, the rotobeating, and railing sites produced about three 
times the herbaceous forage as the control site during the first year 
post-treatment. Production was low on the herbicide site because 
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Table 6. Vegetation measurements of the main shrub and grass species 
on the control site, Jones Bench, Clli~P. 
August 1978 June 1979 
Percent of 
Pre-treat-
ment Mea-
Plant Species Measurement Pre-treatment Post-treatment surements 
Artemisia % Frequency 73.3 70.0 95 
tridentata Density a 1.3 2 . 5 194 
Percent Cover 24.4 21.5 88 
Height in cm2 49.9 45.7 91 
Bouteloua % Frequency 23 . 3 28.3 121 
gracilis Densityc 0. 3 0.6 176 
Percent Cover 1.8 2.1 116 
Height in cmb 7 . 3 9 . 2 126 
Percent Bare Ground 53.8 61.8 115 
Percent Litter 13.1 10.5 80 
Percent Rock 4.6 3.6 77 
aPlants per square meter. 
bMean maximum height. 
cPlants per 20 x 50 em. 
Table 7. Herbage production and percent moisture on the transplant 
sites in late August 1979 on Jones Bench, CRNP. 
Percent Herbage production in kg/ha 
Transplant Site Moisture Dry Weight Green Weight 
Railing SO a* lSla 30la 
Herbicide 46a 58b 107b 
Rotobeating 45a 157c 286c 
Control 3la 69b lOOb 
*Means followed by the same letters within a column do not differ 
significantly at the 0 . 01 level. 
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there were very few forbs that survived the May treatment and the 
dominant grass, blue grama, was heavily impacted. This impact on 
blue grama was unexpected and is unexplained except for vehicle 
travel and herbicide impact. The large increase in production on the 
rotobeating and railing sites indicated that the treatments greatly 
reduced competition between herbaceous and shrub species. 
Visual Obstructions 
Results of the visual obstruction measurements (grid board) 
varied greatly between the transplant sites on Jones Bench and the 
site of an active colony of Utah prairie dogs located on the Awapa 
Plateau. The control site had the lowest visibility measurement, 
only 2 . 9 percent. Next was the herbicide site with 7.3 percent. 
The percent visibility for the railing site was 17.9 percent due 
primarily to a large amount of tall forbs. An active colony on 
the Awapa Plateau had 45.5 percent visibility . The highest percent 
visibility (60.8 percent) was found on the rotobeating site. 
Table 8 . Visual obstruction measurements taken on the transplant 
sites on Jones Bench, CRNP, and the site of an active 
colony of Utah prairie dogs on the Awapa Plateau, 
September 1979. 
Measurement Sites 
Control Herbicide Railing Awapa Plateau Rotobeating 
Percent 1 Vis ibility 2.9a* 
Range 2 0-31 
7.3a 
0-44 
17 .9a 45 .5b 60.8b 
0-62 0-83 17-90 
*Means follm•ed by the same letters do not differ significantly at 
the 0. OS level. 
lAverage values of 30 measurements/site. 
2Range of the 30 measurements/site, listed as percent. 
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There was little variation among the soils found on the trans-
plant sites. Surface soils on the control and railing sites were 
dark brown (10 yr, 3/3) when moist, and brown (10 yr, 5/3) when 
dry. They were loam, granular, nonsticky, and slightly plastic. 
On the herbicide site the soil was dark brown (10 yr, 3/3) when 
moist, and brown to dark brown (10 yr , 4/3) when dry. It was 
loam, nonsticky, and lightly plastic. On the rotobeating site the 
soil was dark brown (10 yr, 5/3) when dry . It was a light clay 
loam, sticky, and plastic. All sites had a soil depth greater 
than one meter. 
Slope and Aspect 
All sites had varying slopes and aspects. The overall aspect 
of Jones Bench was a gently rolling upland, inclined s lightly 
north-by-northeast. However, because of the variable micro-relief 
in was possible to find all aspects on all sites. Slopes ranged 
f rom zero to 10 percent on all sites except the herbicide treatment 
where it ranged from zero to 5 percent. 
Monitoring Results 
The results of animal counts taken on the transplant sites 
throughout the summer and fall are listed in Table 9. Only those 
counts made after all animals were released were used in the 
s tatistical analysis of the transplant success . Usin g analysis of 
variance in a randomized block design, it was found that there was 
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a significant difference between at least one of the treatments and 
all others. Fisher's LSD test was used to determine which treatments 
differed. By means of this test it was found that all of the treat-
ments except the control and herbicide sites differed significantly 
(0. 01 level). 
Table 9. Animal counts taken on the transplant sites from July 
to October 1979 on Jones Bench, CRNP . 
Count Sites 
Date of Count Rotobeating Railing Other! Herbicide 
Count 
Control Total 
J uly 6 or 7 22 10 9 1 1 
July 8 or 9 25 12 8 4 0 
July 23 or 24 32 9 2 3 0 
August 7 or 8 14 6 1 4 0 
August 21 or 22 10 11 1 2 0 
Sept. 4 or 5 15 8 3 1 1 
Sept. 18 or 19 10 6 3 0 0 
Oct. 1 or 2 8 7 2 0 1 
Oct. 16 or 17 8 4 1 0 0 
Treatment Total 144a* 73b 30c 15d 3d 
*Totals fo llowed by the same letters do not differ significantly at 
the 0. 01 level. 
43 
49 
46 
25 
24 
28 
19 
18 
13 
1
some animals moved to si tes on Jones Bench other than the designated 
transplant sites. 
Declining numbers toward the end of the summer should not be 
construed to indicate animal disappearance of a permanent nature; 
rathe r , t hat estivation had begun and some prairie dogs, especially 
the adults, were no longer observable above ground.~/ When the 
~/Dennis C. Crocker-Bedford, Wildlife Biologist, Fishlake 
National Fores t, USDA, personal interview, September 4, 19 79 . 
31 
number of animals counted on each treatment for a given monitoring 
period are listed as a percent of the total number of animals 
counted on that period the time factor of declining animal numbers 
can be eliminated (assuming estivation began at the same time on all 
sites). Figure 3 shows the percentage of animals counted on each 
monitoring period for all transplant sites and animals counted on 
sites other than the designated transplant sites. 
The use of radio telemetry to track two animals from each site 
failed when the radios did not operate properly. Dye markings showed 
that some of the animals moved from their release site to other 
transplant sites and the areas adjacent to the transplant_ sites. 
However, it was impossible to take accurate counts of the animals 
that relocated on any given site, because of the large amount of time 
required to watch each animal in order to determine it's dye pattern . 
By the time an accurate count could be made on one transplant site 
it would have been late morning and most of the animals on the other 
sites would have been below ground. 
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DISCUSSION AND RECOMMENDATIONS 
Monitoring results showed that the animals preferred the treated 
t ransplant sites over the control site. Null hypothesis I, that 
pr.airie dogs show no preference for areas where the shrubs have been 
nanipulated over nonmanipulated areas, was rejected. The results 
al.so indicated that selection of the rotobeaten site was significantly 
greater than the other treatments. The next highest animal counts 
vere taken on the railed site followed by the herbicide site and 
las tly the c.ontrol site. To a certain extent prairie dogs were more 
easily seen on the mare open treatments and this may have affected 
the counts somewhata Nevertheless, there was a strong indication 
that the null hypothesis II, that shrub height and cover have no 
influence on prairie dog colony establishment, should be rejected, 
at least on the basis of first-year counts. Shrub height did indeed 
appear to inhibit prairie dog reaccupatian of farmer towns. 
Use of Artificial Burrows 
The immediate reactions of released animals varied greatly. 
Some animals readily entered artificial burrows and remained there 
for hours. Other animals, especially the adults, would enter a 
burrow and then quickly reappear above ground, and then either 
return down the burrow or move away. When animals r eappeared above-
ground and they could not see a human, they would slowly walk around 
in an exploring manner. On the other hand, if a human was clearly 
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visible to the animals they would run in the opposite direction or 
reenter the burrow. 
The artificial burrows were too small in diameter for the very 
large adult animals and they could go only a short distance down 
the burrow. Probably this is why many of the adults quickly backed 
out. Established burrows appeared on the rotobeaten and railed sites 
within two days after the release of the first animals. These 
burrows appeared to be developed as well as burrows found on colonies 
that have been active for years. Throughout the summer and early fall 
more burrows were found on the transplant sites with each monitoring 
trip . The first burrows showed up on areas of past disturbance by 
mining activities, both on and off the transplant sites. Perhaps 
the animals were attracted to these sites because of easier digging 
or perhaps the small hills provided a better lookout than the 
na:urally occurring areas. By the end of the summer most of the well-
developed burrows were found on either these man-made mounds or the 
ma"y naturally occurring small hills. 
Behavior of t he Transplanted Animals 
Within two days after the release of the first group, from 
tw> to five animals could be seen toge ther around single burrows . 
Th•se aggregations always consisted of at least one adult, but often 
there would be from one t o four young animals with an adult . 
Hines (1966) hypothesized that young black-tailed prairie dogs 
fonn social bonds more quickly t han adults. The behavior of these 
anlmals was very similar to the behavior of a group of siblings 
anund a burrow on an established co l ony . 
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The first warning calls were heard on J une 26, nine days after 
the release of the first animals. lolaming calls were heard on every 
succeeding monitoring trip. Referring to behavior in an incipient 
black-tailed prairie dog town, Himes (1966) stated that calling by 
the animals indicated the resumption of social relationships and 
well-established groups. These are important steps toward the 
development of a stable, self-perpetuating colony. 
Shortly after the release of all the animals, interactions 
between the animals appeared to be very similar to those of an active 
colony. The continual digging of new burrows was the only major 
difference noted. Perhaps the animals continually dug new burrows 
because they were seeking areas that more nearly met their require-
ments. Most of the animals eventually located on the ~otobeaten 
site and it is believed that the animals sought the vegetational 
characteristics extant there. All of the treated sites were very 
similar in every aspect but vegetation, and even then all sites were 
similar in terms of species composition and total percent cover. 
The main difference between the rotobeaten site and other sites was 
vegetal height; vegetation was considerably shorter on the rotobea ten 
site as shown by actual height and percent visibility measurements 
(Table 8). Visibility on the rotobeaten site was more than six times 
greater than the average of other transplan t sites and 33 percent 
greater than at an active co lony on the Awapa Plateau. 
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Caged Animals 
Animals were placed in cages in an attempt to get them to locate 
at the release site. To a degree this goal was accomplished. Cages 
placed on the railed and rotobeaten sites seemed to work better than 
t hose placed on the control and herbicide sites. All adult males, 
and the adult females that were placed on the herbicide and control 
sites, dug out and left the area of the cages within one day. The 
adult male placed on the control site dug a tunnel approximately 
one meter long in less than three hours . The adult females placed 
in cages on the railed and rotobeaten sites dug out within five days, 
but appeared to use the burrows throughout the summer. However, it 
is possible that animals other than those released at these burrows 
occupied them. 
Immature animals were much slower in digging out than were 
adults. The two animals released on the herbicide site did not dig 
at all for seven days. On the eighth day they had dug very little, 
so they were released from the cage on the ninth day. No animals 
were seen near the cage after their release. The young animals on 
the rotobeaten and control sites dug out on the sixth and third 
day, respectively, but they returned to the cages for several days 
(probably seeking the food and water that had been placed in the 
cages) . The young animals on the railed site dug out the second day 
af t er they were placed in the cage. 
In all instances, animals on the outside of the cages dug under-
neat h the cages . In some cases it is possible (especially with the 
young animals) that the caged animals did not dig out at all, rather 
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they were dug out by animals on the outside. Perhaps the animals 
on the outside were seeking the food and water that were placed in 
the cages for the caged animals. Young (1944), Anthony (1955), 
end Collier (1974) reported that captive prairie dogs rarely drank 
free water. In contrast to this the young caged animals on Jones 
Bench were frequently observed drinking water. It appeared that 
these animals preferred whole oats and water over fresh alfalfa. 
If available forage is dry, the probability of getting transplanted 
animals (especially young animals) to locate on a site could be 
enhanced by giving them temporary access to whole oats and a free 
;;ater source. After a week or two, when the animals have developed 
burrows and become accustomed to the area, the food and water could 
be removed. 
Predation 
Predation has been listed as one of the main reasons for 
transplant fai lures. Hansen (1973) stat ed that they just fed 
badgers in three of four attempts to transplant prairie dogs in 
North Dakota; on the fourth attempt they developed a sys tem of 
predator control. Workman21 attributed the low transplanting success 
of the Utah prairie dogs in Bryce Canyon National Park to badger 
predation. 
Many species of prairie dog predators were seen on or within 
few kilometers of Jones Bench. Coyote (Canis latrans) and fox 
2/ Gar W. Workman, Fish and Wildlife Extension, Department of 
Hldlife Science, Utah State University, personal interview, 
Feb ruary 21, 1978. 
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(Urocyon or Vulpes spp . ) tracks were frequently seen on Jones Bench. 
However, only one sign of possibl e prairie dog pr edation was fo und. 
This was the head, skin, and visce ra of an immature animal that was 
found on the herbicide site. The r emains were found the day after 
two young animals were released near a burrow being used by some 
animals r e leased several days previous. There were no tracks or 
other signs that would indicate the species of the predator. 
Hasenyage~/ stated that similar remains are left when cannibalism 
occur s among prairie dogs . Himes (1966) ci ted several incidences of 
agonistic behavior when black-tailed prairie dogs were transplanted 
into the established territories of resident animals. For these 
reasons it was assumed that the remains found were the result of 
cannibalism. 
Throughout the summer the i ntac t bodies of two more dead prairie 
dogs were found. One was on t he rotobeaten s ite and the other on the 
control s ite. Both animals were adult s and t here was not visible 
sign of the cause of death i n either case. 
The lack of predation upon the transplanted animals could be one 
of t he main factors why this transplant was more successful than 
ot he r transplanting efforts. This should be taken into consideration 
wit h future transplantion efforts ; i f newly transplanted prairie dogs 
are being ki l led by predators then some type of preda tor cont r ol 
would l ikely be necessary in order for the transplant to be successful. 
~/Robert Hasenyager , Nongame Biologist, Utah Division of 
Wildli fe Re s ources, personal interview, Sep tember 4, 1979. 
Habitat Modifications 
The main purpose for clearing the brush was to provide the 
prairie dogs with better visual surveillance of their environment 
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and to increase forb and grass production as food sources . The degree 
to which shrubs are removed by each treatment would also affect 
shading and wind speed, which could ultimately affect the thermo-
regulation of the transplanted animals. These confounding factors of 
differential increases of forbs and grasses and thermoregulation 
between treatments were not separated. Rather they were considered 
as an integral part of each trea t ment. 
The difference in herbage production and percent moisture t hat 
occurred on the transplant sites could greatly affect the movements 
of transplanted animals. The sites with greater production simply 
have more and better quality food available for the animals. Collier 
(1974) reported that populations of Utah prairie dogs locat ed in 
agricultural areas had higher densities than populations located on 
rangelands. It is likely that the agricultural areas had greater 
forage production than the rangeland areas. According to Koford 
(1958), black- tailed prairie dogs are opportunists, ready to eat any 
abundant nutritive food . The same can be said for Utah prairie dogs . 
Crocker- Bedford (1976) reported that Utah prairie dogs do not show 
a preference for either grasses or forbs; rather, each l ife-form 
had preferred and avoided species. It appeared that Utah prairie 
dogs fed on what was available with the preference being for the 
more moist vege tation. Animals traveled as far as 400 m from their 
burrows apparently to reach moist vegetation. For these reasons the 
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vegetation treatments that not only reduce shrub height but also 
increase the moistness and production of forage should be most 
favorable for the animals.' The rotobeaten and railed sites had 
greater herbage production and forage moisture content than the 
control site. These factors, in addition to the more open aspect, 
must be considered when attempting to explain why the rotobeaten and 
railed sites received the greatest animal use. 
Longevity of the Treatments 
The longevity of the vegetation treatments is directly related 
to the percent of brush removed by the treatment. In general, the 
greater the percent kill of sagebrush the longer the effective life 
of the treatment (Nielsen and Hinckley 1975). Using this as a 
guideline the effects of the herbicide treatment should be evident 
longer than the other treatments. Hedrick et al. (1966) reported 
that plots sprayed with 2,4-D produced greater yields than rotc-
beaten plots because big sagebrush increased rapidly on rotobea t en 
plo ts. Studies carried out on the longevi t y of spraying sagebrush 
with 2,4-D indicate that the treatment will be effective for five 
to 14 years (Nielsen and Hinckley 1975, Vallentine 1974). Post-
treatment management and pre-treatment range condition are important 
fac tors relating to the longevity of all treatments. Longevity 
is the greatest when grazing is properly managed and pre-treatment 
range condition is high. Hedrick et al. (1966) stated that the 
beneficial effects of rotobeating on big sagebrush were greatly 
reduced within five years of the treatment. No estimate on the 
41 
longevity of railing treatments are available. It is thought the 
effective life would be the same or less than that of rotobeating 
because of the similar effects the two treatments had on the 
vegetation. Mueggler and Blaisdell (1958) indicated railing treat-
ments would have a shorter effective life than rotobeating. 
The longevity of the treatments would continue indefinitely if 
the prairie dogs themselves were to modify the vegetation by cutting· 
down the shrubs. There are conflicting reports in the literature 
concerning this. Elmore and Workman (1976) stated that on many 
occasions the Utah prairie dogs transplanted into Bryce Canyon 
National Park were observed cutting sagebrush branches near burrow 
openings that interfered with visual contacts . The ani mals trans-
planted onto Jones Bench were also seen clipping sagebrush plants 
near their burrow entrances on occasion. Conversely Collier (1974) 
said that clipping of tall plants was not observed in established 
colonies of the Utah prairie dog. Because such behavior has only 
been observed in newly transplanted animals it is possible that 
this is a characteristic specific to them. Allan and Osborn (1949) 
reported that when species of tall grass returned to a newly protected 
area of tallgrass prairie, a colony of black-tailed prairie dogs 
was crowded out of existence. If the shrubs on the treatment sites 
increase in height and density to the extent that the animals die 
or are displaced it may be necessary to retreat them. 
Such treatment should not be needed for at least five years. 
The best procedure for t he retreatment of the vegetation may be 
to combine two types of treatments . The life of the treatment could 
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be greatly extended if, by using two vegetation treatments the 
shrubs could be completely eliminated from the site. The site could 
be rotobeaten in the late summer or early fall and then sprayed 
with 2,4-D the following spring. This would combine the beneficial 
effects of both treatments. The rotobeating would remove the old 
large plants (visible obstructions) and the spraying could remove 
the smaller plants. Spraying with 2,4-D would reduce the forbs and 
possibly the grasses as well as the shrubs. Fagerstone et al. (1977) 
reported that when a colony of black-tailed prairie dogs was sprayed 
with 2,4-D for two consecutive years the prairie dogs diet changed 
significantly from forbs to grass. However, despite the change in 
diet the spraying had little detrimenal effect on the prairie dogs. 
Annual forbs reinvaded the site much more quickly than shrubs. 
The control led use of fire may be a good technique to use to 
get the desired results . In the attempt to carry out the fire treat-
ment on Jones Bench, small clearings were made. The following spring 
herbaceous plants in these areas, when compared to nearby unburned 
areas, appeared to have been great l y stimulated. These plants not 
only appeared to have greater production but they also were much 
greener in late summer than those in the nearby unburned areas. 
The advantage of fire over spraying wi th 2,4-D is that visual 
obstructions are removed and most of the forbs and grasses are but 
temporarily set back. Rotobeating and railing remove a high 
percentage of the old, large plants and a low percentage of t he small, 
flexible plants. Fire eliminates all plants equally as well and 
has the potential, if carried out properly, to remove 100 percent of 
the nonsprouting shrubs. Fire should be used only in clearing new 
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areas for transplanting prairie dogs or on small sections of existing 
colonies and not on entire colonies. This is because there would 
be no forage available at all for the resident animals for a time. 
A disadvantage of fire is that it cannot be used in all cases (as 
was the case on Jones Bench). If there is not enough ground cover 
to provide fuel for the fire, the fire will not carry or it will 
only burn patches of vegetation. 
Study Limitations 
Caution should be taken when drawing inferences from this study, 
;>rimarily because there were no replications . During the initial 
planning stages of the study there were indications that other 
federal agencies would approve locations and funding for replications 
on at least two other areas. However, when it came to choosing 
specific locations and allocating monies the agencies decided not 
to participate. This caused severe ramifications to my experimental 
design in terms of statistical analyses. 
Within the boundaries of CRNP, Jones Bench was found to be the 
only site of a former colony of Utah prairie dogs. Because of the 
limited space on Jones Bench it was impossible to replicate the 
treatments there. Furthermore, the treatments were not randomly 
placed on Jones Bench because of the limited space available and 
the occurrance of small areas (tenth ha or less ) of large rocks. 
The rotobeater was used on the site where the least amount of rocks 
occurred in order to avoid possible damage to the rented machinery. 
Also, the herbicide treatment was carried out on the site having the 
second least amount of rocks to avoid damaging the borrowed sprayer. 
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The data reported were from th e firs t year of monitoring only. 
Additional data gathered the year following the release of the 
animals will add more strength to conclusions that can be drawn. 
Additional animal counts will be taken at this time as well as 
measurements of the reproductive success of the animals on the various 
transplant sites. Also, all vegetation measurements will be retaken 
to further evaluate the effects of the treatments upon the vegetation. 
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SUMMARY AND CONCLUSIONS 
The overall objective of this study was to determine what type 
of vegetation treatment would be best to effect the reestablishment 
of a colony of Utah prairie dogs on areas of former colonies which 
were overgrown with shrubs. 
1. The site of a former colony of Utah prairie dogs was found 
on Jones Bench in Capitol Reef National Park. The vegetation on 
the site was believed to be too tall and dense for the reestablishment 
of a new colony. 
2. Vegetation measurements were taken on the sites of active 
colonies of Utah prairie dogs on the Awapa Plateau and on the site 
of a former colony on Jones Bench. Shrubs were found to be 
significantly taller on Jones Bench than on the Awapa Plateau. 
There were no other statistically significant differences between 
the plant life-forms found on the two areas. 
3. The vegetation treatments carried out on Jones Bench were 
rotobeating, railing, and herbicide (2,4-D). The three treatment 
sites were each 5 ha in size. Each treatment significantly reduced 
shrub height and percent cover. 
4. Two hundred artificial burrows were dug on each treatment 
site as well as on a nontreated control site. 
5. Two hundred Utah prairie dogs were captured near Loa, Utah 
in late June and early July, 1979. The animals were evenly div ided 
according to age and sex and released on the four transplant sites. 
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Each area received 20 immature females, 13 immature males, 6 mature 
males, and 11 mature females. 
6. The transplanted animals were monitored throughout the 
summer and early fall. There «ere significant differences between 
the number of anima ls locating on each site except between the 
herbicide and control sites . The most animals located on the rotc-
beaten site followed by the railed, herbicide, and lastly the 
control in descending order of apparent preference. 
7, Percent moisture was from 14 to 19 percentage points 
higher on t he treatment. sites than on the control site . 
Null hypothesis I (there is no signif icant difference in Ut ah 
prairie dog reoccupation of former t own sites overgrown with tall 
shrubs where the shrubs are left untreated vs. shrub controlled areas) 
was rejected. Former towns with a high percent cover of tall shrubs 
did indeed appear to inhibit prairie dog reoccupation. Null hypothe-
sis II (there is no significant differance be tween shrub control 
treatments in terms of prairie dog habitat selection) was also 
rejected. There were significant differences in the number of ani-
mals locating on the various treatment sites . 
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Table 10. Vegetation data taken from ten active colonies of Utah 
prairie dogs on the Awapa Plateau in July, 1978 . 
Plant Species 
Number of Towns 
Found In 
SHRUBS 
Artemisia arbuscula 
(Low sagebrush)C 
Artemisia cana 
(Silver sagebrush) 
Artemisia frigida 
(Fringed sagebrush) 
Artemisia tridentata 
(Big sagebrush) 
At riplex canescens 
(Fourwing saltbush) 
Ceratoides lanata (Winter fa t) ____ __ 
Chr yso thamnus ~ 
(Parry rabbitbrush) 
Chryso thamnus 
viscidiflorus 
(Rabbi t brush) 
Eriogonum mi crothecum 
(Wild buckwheat) 
Leptodactylon punguns 
(Prickl y phlox) 
Opuntia spp. 
(Prickl y pear) 
Tetradymia canescens 
(Spineless horsebrush) 
Xanthocephalum sarothrae 
(B room s nakeweed) 
GRASSES 
Agropyron dasystachyum 
(Thickspike wheatgrass) 
9 
2 
10 
3 
2 
2 
3 
10 
4 
4 
8 
5 
Mean 
Cove r a 
8.0 
0.3 
2.2 
2.1 
T 
0.9 
2.4 
0 . 6 
T 
0.1 
1.2 
0.8 
0 .4 
Me an b 
Frequency 
72 . 4 
2.5 
50.0 
2 . 2 
12.5 
0.9 
23 . 3 
53.8 
31.2 
0.9 
3.8 
34.8 
27 .o 
31.1 
Mean Maximum 
Hei ght in em 
28.1 
29.0 
15. 9 
20 .5 
33.2 
26 .0 
16 . 0 
19.4 
18 . 8 
25.6 
6.4 
18.9 
17 .s 
16.4 
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Table 10. Continued. 
Number of Towns Mean Mean b Mean Maximum Plant Species Found In Cover a Frequency Height in em 
Agropyron spicatum 1 o. 7 6.7 31.2 
(Bearded bluebunch wheatgrass) 
Bouteloua gracilis 6 2.6 25.6 5.9 
(Blue grama) 
Festuca ovina 1 0.4 13.3 7.3 
(Blue fescue) 
Muhlenbergia richardson is 3 0 .3 18.3 8 . 3 
(Mat muh l y) 
Sitanion hystrix 10 0.9 26.6 16.8 
(Bottlebrush squirreltail) 
Stipa lettermani 9 0.7 27 . 8 21.4 
(Letterman needlegrass) 
GRASSLIKES 
Eleocharis parvula 2 1.3 26.7 9.3 
(Dwarf spikerush) 
FORBS 
Antennaria dimorpha 2 0.9 16. 7 1.7 
(Low pussytoes) 
Astragalus agrestis 6 0.1 4 . 7 3. 8 
(Milkvetch) 
As tragalus spp. 3 T 0 . 6 2.0 
(Milkvetch) 
Chenopodium leptophyllum 9 0 . 2 14.7 11.0 
(Slimleaf goosefoot) 
Chenopodium pratericola 6 T 4.2 4.5 
(Goosefoot) 
Descurainia pinnata 6 T 3.1 27.1 
(Pinnate tansymustard) 
Eriogonum cernuum 1 1.0 28.3 11.9 
(Wild buckwheat) 
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Table 10. Continued. 
Number of Towns Mean Mean b Mean Maximum Plant Species Found In Cover a Frequency Height in em 
Eriogonum racemosum 2 0.1 1.7 14.0 
(Redroot eriogonum) 
Gayophytum nuttallii 3 T 0.6 11.0 
(Bigflower groundsmoke) 
Gilia spp. 1 0.6 6.7 6.3 
(Gilia) 
Lappula occidentalis 7 0.6 15.5 10.1 
(Stickweed) 
Lepidium spp. 1 0.1 1.7 5.0 
(Pepperweed) 
Linum spp. 1 T 1.7 15.0 
(Flax) 
Lotus utahensis 2 T 0.1 10.0 
(Utah deervetch) 
Lupinus sericeus 3 0.1 2.2 7.5 
(Silky lupine) 
Penstemon cae:eitosus 4 0.7 14.6 2.3 
(Mat penstemon) 
Penstemon parvus 1 T 3.3 4.0 
(Beard tongue) 
Phacelia alba 2 T 1.7 4.5 (Phacelia_) _ _ 
Phlox hoodi 1 0.4 5.0 1.7 
(Hoods phlox) 
Phlox longifolia 1 0.3 35.0 7.5 
(Longleaf phlox) 
Potentilla concinna 2 0.6 39.2 2.5 
(Elegant cinquefoil) 
Salsola kali 5 0.1 6.0 3.7 
(Russ ian thistle) 
Sphaeralcea coccinea 1 1.5 15.0 6.6 
(Scarlet globemallow) 
Table 10. Continued. 
Number of Towns 
Plant Species Found In 
Taraxacum officinale 1 
(Dandelion) 
LICHENS 
Peltigera cania 
(Lichen) 
2 
Mean 
Cover a 
T 
0.7 
Mean b 
Frequency 
1.7 
45.0 
55 
Mean Maximum 
Height in em 
2.0 
~ean percent cover of the species for the towns it is found in. 
bMean percent frequency of the species for the towns it is found in . 
cCommon name of the species. 
dPercent cove r is less than 0.1. 
Table 11. Pre- and post-treatment vegetation data on Jones Bench, CRNP. 
Transplant Sites 
Rotobeaten Railed Herbicide Control 
Plant Species Measurement Pre-d Post-e Pre- Post- Pre- Post- Pre- Post-
FORBS 
Astragalus sp. Frequency a -- 3.33 
(Hilk vetch)c Densityb -- 0 . 03 
Percent Cover -- 0.18 
Height in em -- 7.50 
Atriplex rosea Frequency 6.67 -- 75.00 11.67 78.33 -- 28.33 
(Tumbling orach) Density 0.15 -- 3.75 0.17 6.67 - - 0.75 
Percent Cover 0.07 -- 3.47 0.12 5.88 -- 0.72 
Height in em 2.50 -- 16 . 27 1. 70 10.02 -- 7.23 
Chenopodium Frequency 21.67 -- 30 . 00 -- 36 .67 -- 41.67 1.67 
leptoph;tlum Density 0.60 -- 0.67 -- 0.97 -- 1.13 0.02 
(Goose foot) Percent Cover 0.22 - - 0.45 -- 0.55 -- 0.48 0.08 
Height in em 6.46 -- 25.28 -- 14.50 -- 11.36 42.00 
Descurainia pinnata Frequency 3.33 -- 6.67 
--
12.67 
(Pinnate tansyrnustard) Density 0.03 -- 0.08 -- 0.18 
Percent Cover 0.03 -- 0.13 -- 0.13 
Height in em 11.0 -- 48.00 -- 3 . 25 
Gilia sp. Frequency 5 . 00 -- 1.67 
(Gilia) Density 0.05 -- 0.02 
Percent Cover 0.05 -- 0.02 -- V> 
"' Height in em 4 . 00 -- 5.00 
Table ll. Continued. 
Transplant Sites 
Rotobeaten Railed Herbicide Control 
Plant Species Measurement Pre-d Post-e Pre- Post- Pre- Post- Pre- Post-
Lappula occidentalis Frequency 3 . 33 1.67 -- 1.67 8.33 3.33 3.33 5.00 
(Stickweed) Density 0.03 0.02 -- 0.02 0.08 0.08 0.03 0.12 
Percent Cover 0.03 0.02 -- 0.02 0.08 0.10 0.03 0.38 
Height in em 5.00 4.00 -- 6.00 16.20 6.50 4 .50 16.00 
Lotus utahensis Frequency 1.67 
(Utah deervetch) Density 0 . 02 
Percent Cover 0.02 
Height in em 4 . 00 
SEhaeralcea E..QSCinea Frequency -- 3.33 3.33 1.67 1.67 
(Scarlet globemallow) Density -- 0.03 0.03 0.02 0.02 
Percent Cover -- 0.25 0.05 0.03 0.03 
Height in em -- 14.50 11.00 6.00 10 . 00 
GRASSES 
Bouteloua gracilis Frequency 78.33 61.67 10.00 18.33 21.67 8.33 23.33 28.33 
(Blue grama) Density l. 30 l. 23 0.10 0.22 0.28 0.10 0.33 0.58 
Percent Cover 6.48 10.32 0.53 0.57 1.23 0. 77 l. 78 2.07 
Height in em 7.15 8.81 4.33 7.09 12.69 11.20 7.28 9.18 
Oryzopsis hymenoides Frequency 1.67 -- -- 3.33 5.00 10.00 
(Indian ricegrass) Density 0.03 -- -- 0.03 0.07 0.13 
Percent Cover 0.02 -·- -- 0.03 0.07 0.12 ~ 
Height in em 22.00 -- -- 14.50 12 . 00 15.00 
Table 11. Continued. 
Transp lant Sites 
Rota beaten Railed Herbicide Control 
Plant Species Measurement Pre-d Past-e Pre- Post- Pre- Post- Pre- Post 
Sitanion hystrix Frequency 5.00 8.33 5 . 00 8.33 1. 67 1.67 
(Bottlebrush Density 0 . 05 0.12 0.05 0.15 0.02 0.02 
squirrel tail) Percent Cover 0.12 0.13 0 . 07 0.38 0.02 0.02 
Height in em 10.67 13 . 80 37.67 18.40 12.00 22.00 
Sporobolus cryptandrus Frequency 3.33 15.00 5 . 00 -- 11.67 30.00 
(Sand dropseed) Density 0.05 0.37 0.05 -- 0 . 15 0.40 
Percent Cover 0.07 2.03 0,53 -- 1.55 3.20 
Height in em 9.00 13.55 12.00 -- 16.57 18.11 
LICHENS 
Peltigera canina Frequency 1.67 
(Lichen) Density 
Percent Cover 0 . 02 
Height in em 
SHRUBS 
Atriplex canescens Frequency 11.67 1.67 1. 67 
(Fourwi ng saltbush) Density 0.13 0.02 0.02 
Percent Cover 0.88 rd 0.02 
Height in em 38 . 57 10.00 57.00 
"' 0:> 
Table 11. Continued. 
Transplant Sites 
Rotobeaten Railed Herbicide Control 
Plant Species Measurement Pre-d Post - e Pre- Post- Pre- Post- Pre- Pos t-
Artemisia tridentata Frequency 61.67 63.33 55.00 76.67 78.33 26.67 73.33 70.00 
(Big sagebrush) Density 1.28 1.42 1. 30 2.12 1.55 0.97 1. 28 2.48 
Percent Cover 19 .23 1.77 17.90 2.17 17.70 4.22 24.42 21.48 
Height in em 48.35 14.31 58.67 20.43 46.10 41.06 49.93 45.67 
Cera to i des lanata Frequency 3.33 1.67 
(Winter fat) Density 0.17 0.02 
Percent Cover 0.03 T 
Height in em 13.00 34.00 
Chr~::;othamnu s Frequency 1.67 1. 6 7 
viscidiflorus Density 0.02 0.02 
( Yellowbr~ Percent Cover 0.80 T 
Height in em 28.00 20.00 
Opuntia sp. Frequency -- 5.00 1.67 1.67 1.67 3 . 33 
(Prickly pea r) Density - - 0.06 0.02 0.02 0.03 0 . 05 
Percent Cove r - - T 0.02 T T 0.03 
Height in em -- 5.33 8.00 9.00 10.00 8.00 
~ Percent frequency. 
c Density in plants/m2 for shrubs and plants / 20 x 50 em for all other s pecies. 
d Common name 
Pre-treatment measurements taken in Augus t, 1978. 
"' e Post-treatment measurements taken in J une, 1979 . 'D 
